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(57) Abstract 

An intermediate element (10) with a disengageable connection (7 A 14, 16) * ^ *** J 

provided between the piston (6) and the rod (7); a tubular component (18) is capable of establishing said 
connection; is in national contact with the inner surface (5 A) of the barrel (5) and is capable of being 
move^y me piston (6) when the latter is made to slide in the direction (fl) of suction and thus mental s 
the connection between the piston (6) and rod (7); the disengagement is caused by the 
said tubular component (18) continues to be retained by friction on the inner surface (5A) of the barrel (5) 
and the rod (7) can thus be disengaged from the piston. 
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SINGLE-USE SYRINGE IMPROVED TO PREVENT ITS SUBSEQUENT RE- 
USE 

nrSORIPTIQN 

The repeated use of a syringe of the single-use type frequently occurs; 

5 this can cause serious harm because of possible infection and contagion. 
However, any solution for preventing re-use of a single-use syringe must be 
not only safe but also very simple and must be provided at a low and 
affordable cost, since the single-use syringe must be offered at a low once 
because of the limited service which it provides. 

10 The invention provides a complete solution to this problem and also 

permits, if desired, a practically total use of the equipment and components 
used hitherto for the production of components of single-use syringes of the 
standard type. 

These and other objects and advantages will - be made clear by the 

15 following text. 

The single-use syringe comprises a barrel with a needle, a piston made 
from elastomeric material, and a piston rod; in addition to these elements, said 
syringe comprises - to prevent its subsequent re-use according to the 
invention - a disengageable connection between the piston and the rod, and 
20 also a component which is capable of establishing the said connection and 
which is in frictional contact with the inner surface of the barrel. Sad 
component is thus capable of being moved by the piston when the latter is 
made to slide in the direction of suction, and maintains the' connects 
between the piston and the rod in these conditions; the disengagement of the 
25 piston from the rod is caused by the reverse stroke, in other words by the 
injection stroke, which the piston is made to carry out by the rod, while sa.d 
tubular component continues to be retained by friction on said inner surface of 
the barrel and thus loses the capacity to maintain the connection between the 
rod and piston. 

■ 30 Said disengageable connection of the expansion type is provided by a 

mushroom head of the piston rod and a socket created in an extension of the 
piston which is capable of expanding as a result of cuts at the position of said 
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sockef while said extension remains surrounded by said tubular component, 
said expansion is prevented and thus the disengagement of the rod and 

piston is prevented. 

In a oossible and advantagaous solution, said extension is formed by 
an intermediate element provided with an appendage shaped in the same 
way as the mushroom head of the piston rod: said appendage oan thus be 
engaged in the sooket which is normally provided in the piston to reoeiva the 
mushroom head of the rod, so that the appendage replaoes the latter 
mushroom head. 

More generally, the improved single-use syringe according to the 
invention comprises: a disengageable connection between the piston and rod: 
a component capable of establishing said connection wfth flexible parts ,s ,n 
Motional contact with the inner surface of the barrel and oan be moved by the 
piston when the latter is made to slide in the suction direction and, ,n these 
cohditions, can maintain the connection between the piston and rod. The 
disangagement of the piston from the rod is caused by the reverse stroke for 
iniaction, which the piston is made to carfy out by a thrust from the rod, while 
said component is retained by friction on said inner surface of the barrel. Th,s 
^engagement can be caused by an inward (rather than an outward) 
deformation of the flexible parts, which can be fomted on the fnchon-creating 
component, while the tubular containing wall can be formed by the p,ston. 

The invention will be more clearly understood from the description and 
the attached drawing, which shows a practice, non-restric*re example of the 

invention. In the drawing: 

Fig. 1 shows a syringe in longitudinal section, ready to start the 

operations of suction and subsequent injection; 

Fig 2 shows the syringe in the configuration in which the suction of the 
liquid has taken place, with the presence of possible air bubbles in conditions 

of expulsion of the air; 
30 Fig. 3 shows the stage of penetration of the needle into the connective 

tiSSUe ' , _ • ■ 

Fig. 4 shows the stage of checking the correct position of the needle, 
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when an intramuscular injection is to be carried out; 

Fig. 5 shows the end of the stage of injection into the cutaneous tissue 
and removal of the needle from the cutaneous tissue; 

Fig. 6 shows the configuration in which the rod is disengaged from the 
5 piston, and which the syringe assumes if an attempt is made to carry out a 
subsequent suction followed by a subsequent use; 

Figs. 7, 8 and 9 show in detail one of the components of the 
arrangement shown in the preceding figures; and 
Fig. 10 shows a variant embodiment. 
10 The drawing shows an embodiment of the invention in which a known 

arrangement of a single-use syringe is used. The number 1 indicates the 
needle, and 3 indicates the core in which the needle is fitted and which, in 
turn, can be engaged with the barrel 5 of the syringe or made in one piece 
with the barrel 5. The number 6 indicates the normally used piston of such a 
15 syringe, which can be made from a relatively soft material such as synthetic 
rubber or other. The number 7 indicates the piston operating rod, which is 
usually engaged with the piston by means of a mushroom head 7A which is 
made to penetrate into a socket 6A formed in the piston 6; this penetration of 
the mushroom head 7A into the socket 6A can be carried out before the 
20 insertion of the piston 6 into the barrel 5 of the synnge, or by making use of 
the elastic yield of the material of the piston 6 (when this is sufficiently elastic), 
while the piston 6 is already housed in the barrel 5 of the syringe. 

A syringe made in this way can be re-used after a first use for suction 
and injection, since the rod 7 of the piston 6 can continue to operate the 
25 piston, making it slide along the inner surface 5A of the wall of the barrel 5 of 
the syringe. The invention can be used to prevent this possibility of use after 
the first use of the syringe, which must be of the disposable type to avoid all 
the problems of contamination and infection which a repeated use of a needle 
of a disposable syringe can cause. 
30 According to the solution illustrated in the drawing, the components 6 

and 7 of the known conventional syringe are still used . An intermediate 
element 10 is used; this extends essentially in the form of a small cylinder 
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which has an appendage 1 2 essentially identical to the mushroom head 7A of 
the rod 7. and which has a, ks opposite end a- housing ,4 essentially 
corresponding to the socket 6A of the piston 6, with the difference that the end 
a, the element 10 forming the socket 14 is divided by two longitudinal cross 
5 cuts 16, in such a way that said end can spread, in other words expand as 
indicated in Fig. 9, the element 10 being of a sufficiently elastic matenal to 

allow this deformation. 

A tubular component 18, capable of sliding inside the barrel 5 wit, a 
degre e of friction with the inner surface 5A of said barrel 5, is-also used; the 
« tubular component 18 can surround the intenrnediate element 10, ,n the 
conditions shown in Figs. 1 to 4. The intermediate eiemen, ,0 is engaged w* 
the piston 6 and the tubular component 18 is fitted on this element, and the 
a5Semb ly is inserted into the barrel 5; the rod 7 is .hen fitted, so mat the 
mus hroom-shaped appendage 7A of the rod is engaged in .he housing 14 
15 after the insertion of said assembly into the banel. 

When the assembly is in the conditions shown in Fig. 1 . the mushroom 
nead 7A remains engaged by the intermediate eiemen, 10 w«h the piston 6, 
by means of the appendage 12 engaged in the socket 6A, the tubular 
component 18 being in .he condffion in which I prevents .he elastic spreading 
20 of the portions of me element .0 which are delimited by .he outs .6. In h,s 
condition, .he pisfon 6 can be operated by the nod 7 so lha. I ie made 
as shown by the arrow .1 in the condiffons of sucffon of ,he liquid. Th,s sliding 
also moves the tubular component 18, which bears against .he end of the 
piston 6 opposite that used for the suction and the injection. The l„u,d L ,s 
25 therefore sucked up by operation in .he direction of me arrow ft in Fig. 1; any 
air A which may be sucked up won the liquid U as seen in Fig. 2, can be 
expelled by a brief movement of the rod 7 in the reverse direction to that of the 
arrow 1. , and the consequent movement of the piston 6 in .he direction of the 
arrow f2 in Fig. 2. When the air has been expelled, in the condffions shown ,n 
Bg 3 the needle 1 can be made to penetrate into the tissue T in which the 
intramuscular injection is .0 be earned out or in,o a vein for an intravenous 
iniaction. When an intramuscular injection is .0 be carried out, it may be useful 
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to cause a suction effect by the piston 6 with a further attempt at suction in the 
direction of the arrow f3 in Fig. 3, to check visually that no blood has 
penetrated into the syringe, as indicated by S in Fig. 4. It should be noted that 
the operations of suction of the liquid cause the displacement of the tubular 
component 18 moved by the piston 6 as shown in Fig. 2; the brief stroke in 
the direction of the arrow f2 to cause the expulsion of the air makes the piston 
6 move slightly away from the tubular component 1 8 as shown at 20 in Fig. 3, 
and the component 1 8, not being moved in the direction of the arrow f2 by the 
rod 7 and certainly not being moved by the piston 6 which tends to move 
away from said element 1 8. The component 1 8, however, remains well within 
the conditions in which it surrounds the intermediate element 10. Any 
attempted suction in the direction f3 to check whether the needle is in a vein 
can slightly reduce the gap 20 between the tubular component 18 and the 
piston 6 as indicated by 20' in Fig. 4. 

In any case, at the end of the suction, the expulsion of air and any 
check that the needle is not in a vein, as described above, the tubular 
component 18 remains in the condition of engagement of the rod 7 with the 
mushroom head 7A which is engaged with the intermediate element 10, owing 
to the presence of the tubular component 18 which remains in the condition of 
surrounding the element 10 and therefore of preventing the spreading of its 
end forming the housing 1 4. 

When the injection of the liquid L is caused by action on the rod 7 of 
the piston 6 in the direction of the arrow f5 in Fig. 5, this causes the piston 6 to 
slide in the direction of expulsion of the liquid and thus also causes the 
excursion of the intermediate element 10, while the tubular component 18 
continues to be retained by friction in the position which it reached previously; 
at the end of the injection stroke in the direction f5, the intermediate element 
10 is completely released from the tubular component 18, and thus the 
configuration in Fig. 5 is obtained. In these conditions, after the needle has 
30 been withdrawn from the tissue T, if an attempt is made to return the rod 7 in 
the direction of the arrow f6 in Fig. 6, the mushroom head 7A is disengaged 
from the housing 14 as a result of the spreading of the appendages delimited 



20 



25 



PCTrtTOO/00107 

: wo oo/595641 ; : ; „ 



10 



15 



bvthe outs 16. which can spread out as indicated by 16X in Figs. 6 and 7, so 
ritpera ion in the di.eo.ion a. .he enow ,6 in * 6 does no. cause 
11 o, Ie piston S, wriich conbnues to be retained a. the bottom of .he 

barrel 5 of the syringe. 

Thus the re-use of the described syringe is made .mposs,ble. 
Tne draWmg shows .he soiution in whiob the conventional component 
6 a „d 7 7A of a single-use syringe are used, and.be in— element 0 ■ 
nl h e .ubuiar oomponen, 1 8 are aridity used. Tne invention oan a so 
rpernentad by stili using a .ubuiar oomponan. .8, but by using a p,*on 
li b ildes an extension (in rep— o, the combination o, the p.sfon 
T he intermediate eiemsn. 10 connected .ogether,, without a -M-n- 
on Lty *h the soexe. 8A and wifh the appendage 12. bul us,ng a s ng 
Iponlfforthefunotiondesoribed previous of .he two oomponan 6 

connected. ogether, as shown in Rg. 10, in which a single component 00 
Z the Piston 102, the extension ,0* end Ihe expand* hous.ng 106, 
said extension 104 being surrounded by the tubuiar component IB 

1, i5 ,o be undersfood that the drawing shows only en example prov,ded 
solely as e prectical demons*a,.on of the invention, and the, this invention can 
t Z in ns fom, and anangemen* wKhout deperfure from .he soope o, 
, he l ng principle of »e invenfion. The presence of eny reference numbers 
net a bed Cairns has the purpose o, feoi,i,e,ing the reeding of , e *™ 
l lenoe ,o ,he desoription and ,o the drewing. and does no, Urn* the 
soope of protection represented by the claims. 
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CLAIMS 

Single-use syringe improved to prevent its subsequent re-use, 
said syringe comprising a barrei with a needie, a piston made from 
elastomenc material, and a piston rod, characterized in that it compnses a 
disengageable connection between the piston and the rod; a component 
which is capable of establishing the said connection, which is in fnct.onal 
contact with the inner surface of the barrel, which is capable of being moved 
by the piston when the latter is made to siide in the direction of suction, and 
which maintains the connection between the piston and the rod .n these 
conditions; the disengagement of the piston from the rod being caused by the 
reverse stroke, in other words by the injection stroke, which the piston is made 
to carry out by the thrust of the rod, while said tubular component is reta.ned 
by friction on said inner surface of the barrel. 

2 Single-use syringe improved to prevent its subsequent re-use, 
said syringe comprising a barrel Wrth a needle, a piston made from 
elastomenc material, and a piston rod, characterized in that it compnses a 
disengageable connection (7A, 14, 16) of the expansion type between the 
piston (6) and the rod (7); a tubular component (18) which is capable of 
establishing said connection (7A, 14, 16), which is in frictional contact with the 
inner surface (5A) of the barrel (5) and which is capable of being moved by 
the piston (6) when the latter is made to siide in the direction (f1) of suction 
and in these conditions maintains the connection between the piston (6) and 
rod (7)- the disengagement of the piston from the rod being caused by the 
reverse stroke (f6) for injection, which the piston (6) is made to carry out by 
the rod (7), while said tubular component (18) continues to be reta.ned by 
friction on said inner surface (5A) of the barrel (5). 

3 Syringe according to Claim 2, characterized in that said 
disengageable connection of the expansion type is provided by the mushroom 
head (7A) of the piston rod (7) and a socket <14) created in an extension (10) 
30 of the piston (6) which is capable of expanding as a result of cuts (1 6) at the 
position of said socket (14); said extension (10) being capable of be,ng 
surrounded by said tubular component (1 0), which prevents the expansion. 
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4 Syringe according to preceding claims, characterized in mat said 
extension is formed by an intermediate element (10) provided with an 
appendage w» a mushroom head (12) shaped in the same way as .he 
Ihroom head (7A) of the piston rod (7). said appendage (12) bang 
engaged in the socket (6A, provided in .he piston (8) .0 receive .he mushroom 
head (7A) of the rod (7, so the. the appendage replaces the latter mushroom 



head . 

5. 



o Single-use syringe improved to prevent its subsequent re-use; 
the whole as described and represented by way of example in the attached 
10 drawing. 
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